Critical differences between two low protein diet protocols in the programming of hypertension in the rat.
Maternal nutrition has been identified as a factor determining fetal growth and risk of adult disease. In rats, the feeding of a low protein diet during pregnancy retards fetal growth and induces hypertension in the resulting offspring. Rat models of low protein feeding have been extensively used to study the mechanisms that may link maternal nutrition with impaired fetal growth and later cardiovascular disease and diabetes. Low protein diets of differing composition used in different laboratories have yielded inconsistent data on the relationship between maternal protein intake and offsprings' blood pressure. Two separate low protein diet protocols were compared in terms of their ability to programme hypertension during fetal life. Pregnant rats were assigned to receive one of four diets. Two diets were obtained from a commercial supplier and provided casein at 22 or 9% by weight (H22, control; H9, low protein). The other two diets, manufactured in our own facility, provided 18% casein (S18, control) or 9% casein (S9, low protein) by weight. The diets differed principally in their overall fat content, fatty acid composition, methionine content and the source of carbohydrate. Feeding of the experimental diets commenced on the first day of pregnancy and continued until the rats delivered their litters. Following weaning all the offspring had blood pressure determined on a single occasion. Both low protein diets reduced maternal weight gain relative to their corresponding control diets. Despite this litter sizes were unaffected by the dietary protocols. Both low protein diets reduced birthweights of the pups. Systolic blood pressure was significantly elevated in the offspring of rats fed a low protein S9 diet relative to all other groups (P < 0.05). Animals exposed to H9 diet in utero had similar blood pressures to their H22 controls. It is concluded from this work that differing low protein diet manipulations in rat pregnancy elicit different programming effects upon the developing cardiovasculature. The balance of protein and other nutrients may be a critical determinant of the long-term health effects of maternal undernutrition in pregnancy.